Complement activation by 3-mercapto-1,2-propanediol immobilized on gold surfaces.
Thiol-modified surfaces are chemically well defined and suited for surface biological model experiments and biomaterials research. 3-Mercapto-1,2-propanediol (mercaptoglycerol, MG), immobilized on gold, spontaneously binds immunoglobulins from human serum and activates the complement system. The surface-bound complement factors were detected by ellipsometry-antibody techniques. The overall complement activation was subsequently corroborated independently with enzyme immunosorbent assay (EIA) and sheep and chicken erythrocyte haemolytic complement techniques. EIA experiments indicated elevated levels of C4d, but no significant increase of factor Bb was evident in the test serum from the MG system. The haemolytic assays show that MG surfaces consume complement factors from both pathways. Ellipsometry revealed that immunoglobulin G (IgG) and complement factor 1q (C1q) are transiently antibody detectable on MG after exposure to whole serum by the use of antibody techniques. Complement factor 3 (C3), C2, C4 and properdin could be detected on the surface, but not factors H and B. The total adsorbed mass and particularly C3 antibody deposition were suppressed by using EGTA-Mg2+ serum. The results suggest that MG surfaces initially activate complement via the classical pathway. Other IgG binding surfaces also appear to behave in a similar manner.